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(57) Abstract: 



PURPOSE: An apparatus and a 
method for synchronizing the 
frequency and symbol timing of 
an OFDM signal are provided 
which enables accurate 
frequency synchronization and 
obtains symbol timing 
synchronization using a signal 
whose frequency offset is 
compensated to reduce symbol 
timing error. 

CONSTITUTION: A frequency 
and symbol timing synchronizing 
apparatus includes an 
autocorrelation unit(21) for 
receiving data containing a 
synchronous symbol configured 
of at least three identical 
synchronous signals and 
delaying it by a predetermined 
amount to perform 
autocorrelation and for carrying 
out normalization to generate a 
normalized autocorrelation 
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value, a comparator(222) for comparing the normalized autocorrelation value with a 
predetermined critical value, and a peak flat detector(224) for detecting a section for 
which the normalized autocorrelation value is higher than the critical value as a flat 
section. The apparatus also has a frequency offset estimation unit(226) for 
estimating a frequency offset within the flat section to obtain a frequency offset 
value, a frequency offset compensation unit(23) for compensating for a frequency 
offset of a reception signal using the frequency offset value, a cross correlation unit 
for carrying out cross correlation using the signal whose frequency offset is 
compensated and a reference signal and executing normalization to generate a 
normalized cross correlation value, and a symbol timing synchronizing unit(25) for 
detecting a point of time at which the cross correlation value becomes the maximum 
and performing symbol timing estimation to carry out symbol timing synchronization. 
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.£3* 



EfOI°J §J| Sflte ^CH£ All }H §iJ§!- §31 d^S A^g8^ §31 S 

Bote QIOIEHS 4^8^ 112^ XISAI^ 4*£JGII0IEi2|- XPI 4*S8H1. S^lfS 

jnafe tnm^sK x^i -gj^i^ oi&e! ^zm M^(nat) ^z}°sah ssaf 

fe El a M5» ^31 t 1 2i LH CHI AH ^Ef^ ^SSfOI ^E^ SSJ&g ^?6fe 

^§¥2f, £> k 3| g3!&§ AF§6F01 ^d^sOil □SfOI ^E^ S^l fi&8 ^Solfe ^E^ 

nr EI-4 1 S6l!0| M^S ^Jl£[ 3I^<m^m MSmO\ 4*S6HQ. g^Sfl 4>S 

sm ssss mxi- »s*shte mx^^¥, §y &3i mx^^oi mo\D\ £i^ xis§ s#a^n 

Ajg EIOI^J ^§1 4*8S£SM| /yg EfOIS §3IS ^SSlte 6J«EK)lffl §3l^g 5&^a. £ 

on sib &'g doi°j ^ ^e^ §31 ^ag ass ^ 91^ &m s.x[d\ bj\ clh^chi ga*& § 
d\^o\h, e^oi ^jh a^sk* Efoi^i §3is *j^sni clh^chi boi 

a £HS 4^ HO. 

£2 
SAffM 

£ 1bfe £ 1^1 EFOIgi ^ ^E^ §31 S xj Oil AH E.f-01 °J §J ^E^ §31 ^gl ^ 

S6PI £H0IQ. 

£ 2^ Hr ^A| Oil 011 1^ ^m^E^^^Deif(OFDM) £J<1°I ^E^ ^} BhOlgj §31 

£ 3^ s ^ai oil oil cae ^un^n^^^aesKOFDM) ^^hj ^e^ ^ Bhoi°i §31 

£ 4a LHXI £ 4c ^ ^g^l ^IH^E^^^ae^KOFOM) ±}s.2\ ^E^ ^ BhOI °i §31 £UI ^ 

§^# ^sapi £20ID. 

tJhOj Of ..f£V 

S C7> / f —7 

s E^oigi % §3i g-xi a-aoii ^2^, psi. 

xiE)^E^g^age^(OFOM) Al^gSJ ^JM EfOI°J ^ ^E^ §31 Sxl ^ CHI ^OID. S| 12 



10-1 



g^H^di ^2001-0002477 



^W^SttOgBSfOFDM) 31*^ ^CH^ LAN 01 1 H5SJ lEEESj 802. 11aU BRAN ETSIEil 

HIPERLAN TYPE 2CHI AH MEI3US0II Q\m H^©S XH^EISQ. B 0\&& SCH^ ^£ LANOII 3 £ 

gt ^Ef4= S2I §X| * a a Oil 20ICF. 

^£H2J OFDM EfOlgJ SJ ^EF4= gTSOl EI2AI £J Dl El (Timothy M. Schmidi)2f £aE Ml 

^(Donald C. Cox)01l 9\& 'OFDM d^EJ ErOI2J * nrEf^r S^KTiraing and frequency 
synchronization of OFDM signals) 1 £1-^ «|^2| ^5] XII 5.732. 1 13SCHI JHAIEJOi °[Q. £ la£f £ 

iboiife £Pi x^oii 9hais e^H^i^oii mm e\o\q ^ §}i sxisi ^saui sie 

£>0| g»£| S^TS ^S6PI ESI ^ EAIShSEk 

£ 1a ffi £ 1bS S£8he, geH£| EK)IB ^E^ ^3! SxlOIIAHfe 1/2 &0H JfXIb 2 3H°I 

^M(A)Hf, ti*(B). * £=!M(C)^ e^l ^11 ^affCh 0I2HJ0I £§3} XI£S 

ArO|£| XPI^SKautocorrelat ion)§ ^§8^01 £ICHSS Si^D. 0I£I& si CH § CHI AH &m EfOl^l m 

moi^i, ±4*w ^ssea. asoiifc. ej^aioiiasw-iFFTjfe ^titim.® a^s ^ 

ai Ai^g «^eioii ^^o^oi ^nf^ s^hs esea. e^. §ji ^ a 21- bs x\m 2J3s°! as 

ShXI °J-, ^}|2f »S e£H°J &fflg S§D} XH^HI gi^o^ X^l £^&£| £ILHS(peak point) 21 £sf 
SE(variance)^ 3JI ttH^Oil £M EfOI^M ^^S^QI £ICHAH »£S£*fiOI S XII §01 SICK 

SEth £4^H ^ S^bH ^Er^ §21^ £JM EfOIS §31011 2IS6PI ttH^OII £JM EfOIS 2H°I ggOII 
°!^8|-Cr= ^XilSOl CH^OI, &2I21- as §£H^I gJSE CHI S £1011 AH §9 ^ £J £J S 2* e XH =££J 

Elfer 6Js§ 2¥ 9! 2* £1 (HIES 8^1 CH^Oil ^S«OI fcDfe SMI §01 2ID. 

»B, SPI^ ¥^ LAN^ 20 MHzoj 0\^H\ 64 J\\9] ?y$EH A^8 r 3, £!□ 200 

kHz^ f?§oFH aiCK caeMH, ¥<y LAN Oil AH ^ ¥^£Er ^m^S] g^dHOil 5H&6^ §^ 

^ ^siam ^ ai 6 r xieh eau^i ofdm <m schi ck^ ^m4= ^ ^jm boi°j e^i ^schiah^ §^ 

bH£| ^Hr^ 2i^l CH^Oil S^^OIXI S6rCf^ ^XilSOl °»D. 



B ^ h §0| 01 ¥22X1- 6 r ^ ^l^^2J 31X11^ SeOI ¥^rEJ^2 ?l& 2H^M 0PIAI3|b 

xw^m enf§[ ofdm 6!i^ei £Q §i>6^i ^m4- e^i2i Efoigj 'BJim m^m ^ 
^ s fe'M Efoi^j e^i sxi« xii s aoia. 

^ KSOI 0I¥I2X^ ofe ^l^^ei BfXife S = s B^OI^ S^l SxlLHOilAH 
^JM EfOIS ^ ^E r ^ e^l ^1 HIS5fe 20IQ. 



^oi Efxiis oi^^i ¥isfoi ^ ^soii mm &m e\o\^ ^ sxi^ 
5ijn^E^^i h a^sf(0FDM) >d^^«Ei ^n r ^ e^i£i ^jm EFoigj e^is ^afji ^m^. ^ & 
m Efois e^i sxioii 2>ioi ah . ^oi£ aii oi^2i esj§> e^i Afga^oi ^^ei e^i 

5i6fb DjIOIEHS ^<M6fOI r^§£| XI XI^AI^ Ql 01 E\ 9\ XP! ^511 4=1^6^, §f?af 

M ^lia^oi s^m'B mmrn x^i^^¥; xpi ^§°i s?ii^g ai 

JUBltz blIH¥; XPI £f^OI ^§°J Ol^ei ^ZIS M^(flat) ^^o^AH S#6^ 

EI3 M!d ^,01 nPZfLH CHI AH ^Er4> S^iM 4§6f01 ^EF^ g^l^M ^Ef4 g^. 1 

^§¥; ^oi ^E r ^ e^i^e AFeai-oi ^^^soii aiofoi s^i s^s ^tym^ ^m^ §^ 
^E r 4- sisa oi -fi^a <i£r ^if^jti Ahea^oi mx^^^s 4^i§6^. §f?sfs ^i^afoi § 
^if^ inxf tt^&m m^o[^ mx^^¥; ^ ^,01 mxF^^^oi sc«^f xise siam &m 

ElOlgJ ^S&ogMI EfOIS BUM ^m\t: ^M£fO|^j S»6^ 51 

^^1 §xi^ ^e^ e^iM ^tya^i e^isEM fga^ ^jm e\o\q e^is ^sani ^ 

E! £fOI°] S^| SES S ^ AI 31 ^ d^^l CH S&ofe XOI dr^mD. 

SEff, ^Ol e^l OFDM ^M^OISJ 1/2 01 6Fej 501 bJB5|8m. 

5Ee. ei 3 »5i6faata aaiasi xf ee^ bis ^prnoi n aoi oi^ei ^ 

M5d =?&°^M S#6r^ 501 b^^'a^K 
QjOh^o^^ mji n|B XPI^^^OI 01^01 £1^ XI §011 AH ^§2J ^01 Oil 

6HS»te ?ZIS IS ?a2S/d S#aK)1£ ¥S8KH. 

SE§!- a|o^o^ f ni 3 XPI^&^OI 01^01 XISOI^OII ^§ JW^°) 

&mo\\ ck& ^afe u^e; ^ &oi ^j^i^si x\ ee^ bis ^a^oi 3 &01 ^§2, v oi^ej 

M?C ^Zh^^AH Sfsib SSBt 1 ^ S»8KM OI¥OIS ^ 2iCL 

EE§[, &OI ^E^ e-S! ^§¥b 4^1 ^ZILHOilAH ^E^ 2 SJ 0I& - |h ^ o g Mi 

e^i^e ^a^3 ^01 ^e^ e^i^e ^<^a^ ?n^s^?§¥; ^ ^^1 g^^i § 

^6^01 ^e^ g^i^e ^paf^ aa»4S;i ssskm oi^oi^ 4- a». 

a^i m xii m oi^^i ^iara s ^soii d r e eioi^j ^ s^i ^gg ^jn^m^^^a 

§11- (OFDM) 6JS^VEH ^EF4- e^lSI EfOIS S^IM ^^8PI ^1 ei ^E^ * EFOI^ §^1 

^SOil ^CHAH, (a) ^ CH EE Ail ?H OI^SI e^Ei S^l ^11 A^gS^OI §PI ^JMM ^^afb &5II : (b) 
AO| Aji§ S^Sffe QilOIE-jfi XI 2^ Ei^ XI2AI3^ ^dCilOlEi^ X^l 4-^5>3, 

^t!i8r01 X^l ^&&0I r^§°] a 5|| » OI^OI £J^ ^Zie S5S(flat) ?2f2S/d 

S^5f^ (c) &D\ ^eiLHOIIAH ^E^ S^M ^§8^01 ^E^ §^gie ^8f^ (d) £21 
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a. 

01 ai- §¥S &3&sk)i s aasi tresis ^Aiotiee ^aiisi ^i^spis 

e 20ii^ a arasi ^aioucd me sia^m^ssfagatOFOM) * £JM do is s?i g 

XI 8 itME^MI EAIShaSW. £ 3CHJfe &3| gx| Oil AH 4>Si£]£r S ^ AI Oil CHI CUE *!3^m^ 

^SQgSKOFDM) ^!I2| ^E^ ^ &m ElOia S3| a o^I JlME^MI EAI81SCL EK. £ 4a LH XI 

£ 4c oil ^ a gtasi sim^m^asmgsKOFDM) ^ £j§ efoisj e^i sxi ai a a 21 

gSfS gaSPI ESI EA|8>SCk E 3£f E 4a LH XI £ 4c ^ 01 6hCHI AH ^Al^ SSSCL 

£ 2S 8£8>H. S WaOII SJtl- S|ia^IIf^«lfQga(OFOM) <i!^S| % £8 EFOia g3| SXI 

fe 5E £^¥(20), XF2|^¥(21). S3I¥(22). ^Eh4= S2! S^¥(23), 3x^^¥(24). » 

g8E*0IS §3|¥(25)S X^l^¥(21)fe Xl£¥(212). ^±£^¥(214). 21 (216) . Ol 

SS3JI#¥(218), gf?sf¥(219)S SBSP. ^E^ §3l¥(22)fe: b|3¥(222). El 3 

2 #¥(224), gy ^E^ S«! ^S¥(226)M ^bl&CK j2»4f3¥(24)fe ^l^^m ^¥(242). 
^¥(244), 66.KW246). 0IM^2 3116.^(248). SI S3S*¥(249)B SSBO. 

E 4a LHXI E 4cCHIfe S BBS S!H^m^S*ag»(OFDM) ^Ef^ » £3 E^OIS §3! 2*1 

a »hsi s^s aaspi tsi EAimsa. 

^312} «S SMfe ^H^E^^^Chgaf(0|6f 0FDM0I£1 SB) <i!s8 OFOM 

°dl^M(preamble)Ef IfllOI^E(pay load)^ 0|^CH£!Cf. H£I^M8 AGC(automat i c gain control: X\B 

Ol^XilO]) £JMEf EJl&mm SBSa. a ^AIOIIOIIAH MSHfe §31^18 E 4afl| EAIS fcttB sjoi 

m 3Hsi e^ei s?i £is(syncj\)b msskh :?as s^i ^ii sbbd. s ^AioiioiiAHb ofom 

^M^'Oloi 632] 1/2BJ 32°] Ul 3H2J A}g8}0l 53| ^11 ?«(B3|| 300)8f3, §3!^ 

mm sssffe ofom gj^ti^ ^gBa. m?\ &ws\ ^01^ ofdm ^0121 1/2013^' 
se <y^¥(20)^ s^ioii ^e^ e^ia 4-IB6P1 mm e^iens xi^¥(2i2)^ 4^ 

61^ QIOlEi R < k >S ^MOil M§& ^ ^M2J aoiei 32011 6HS6^ ^§£J XI^^(O) X!2( 

302)A|^JDK ^^S^¥(214)^ XI 2^! Gil Ol EH R(k " D) S ^^g^sf^CK ^^31(216)^ Dl 
0IEI R(k) £F XI 2 9 HIOIH R(k " 0) M gS^, OISaaM^¥(218)0ll AH fe Oie §2 (moving average)! 

Oj^lAH, OIS S5i S- 33 1 (window size)^ Xi£^ 0. ^. 32CHI 8Ha&D. OI£H>OI. 

^^31(216) ^ OieS^3j|<^¥(218)^ XlD\£^m 4^iy(B3jl 304)5^. XPI^^^M e^^CL D§2 
S. §f?sf¥(219)^ »3l^aa* 306). »3|«a¥(21)0l|/Hfe S^SfS 

x^i^^^oi «aa. 

blIH¥(222)^ §^sf@ X^l ^^^Ef ^§2J £J3j|^M blEl^CKE^I 308). EI3 ^#¥(224)^ 
£ 4b Oil £AI^ bF2f SOI X^l ^^^01 ±%9) a^ISi Ol^gJ M^(flat) ^2>2£AH 

Se(B3j| 310)H^CK E|3 S^¥(224)^ XPI^^^Eh S^I^HJ ^ SE^ big =?3\0\ □ ^Ol ^ 

§^ Ol^o] ¥2i^ ^Zfo^AH >jM8fl= ^jOI 3^mCK Qjo^o^ > rj| B S3! SM¥(224)^ Xf 

3|^^^0I gj?il^ OI^OI EJ^ XI SOil AH ^§2J if Ol CHI 8H^8^ ^ZIS ^Zi^^AH 

fe 3SE ^feSO. EEth, CH&2«£S f EI3 g#¥(224)fe XPI^^^OI g7||^ OI^OI XI g 

Ol^Oil ^H4-HJ ^MOjl CHff 08 ^Sfb B4.^B(DIEAI)a ^>0| SJIttSI ^ £^ bIS 

mo\ 3 atot ^aat oi«a ?2}2§ai s#6fe «§K^y s»^e.mdieai)8 ^biafo^ 

OI¥CH^ SICK 

Oixii, ^E^ m*!l ^§¥(226)^ ^^1 ^ZILHCHIAH ^Ef4=^ ^§6^01 ^E^ S^atS 

CKB^I 312). OlttH. ^^4= &OI §58 ? LH Si S2JS| XlgCIIAH ^t§6^ 501 

^, 2t ±16 §£°J fflS&D. ^E^ §3! ^§¥(226)^, ^Ef^ Si!!2i2J ^SOI 

&S£|^ f 2^d^¥(20)^ ^'^El^ e^X1ICH6Js(mode_ctr 1)8 g^Q. OI^MI. ^E^ §^1^(22) 

b m^i ^^lhoiiah g^e ^§a r oj ^e^ s^ats ^^d. 

D] o|^o^ i g^i! ^§¥(226)^ S^h rpefLHOilAH ^E^ ^§1 2 £1 01^ ^S&2£MH 

^Ef^ S^l^M ^6^3 &3I ^E^ S^!^e ih^6Fb ^E^S^^S¥(0I£A|), & £J\ ^ 

e^ s«!2ts saahoi ^e^ siiiata ^a^ aaa^e(Di£Ai)a ^oimoi oi^oi^ aa. 

CH2^, SE ^^¥(20)^ SEX1l(>]>iis(mode_ctrl)CHI g&SKM ^E^ i^lEEi §g6f3 

&oia ^lyaf^i ab aois bd\ se^ a«AiaD. 

^E^ S«! M^¥(23)fe ^E^ §^l¥(22)0il 9\6\0\ =?oWE 6f3| ^E^ S^atS MSSKM ^dfi 
Oil CUShCM ^E^ e^! 

^I^Ajt ^^¥(242)^ 315^11 ^^5^3, ^£g^¥(244)b ^^1 ^Ifdli ^^g^sl^P. s 
<L^I(246)b ^^g^sfS D\^£1^l2.1 g^!OI S^S ^8^3. 0ie§3 311 ^ ¥ ( 248 ) Oil AH 

b Ol^^ee 3ll^ehDL ^, s^O|(246)^ 01 §S 3311^^(248) Oil 3xf^^0l ^ ^ § 2 5 Mi 3 

x^S&OI ^PSHSQ. §f?!F¥(249)b H^^^^S SffSf&CI. OI^Mi. 3xF^^¥(24)fe ^E^ g 

&at§ «ea. 

^MEfOIS §^l¥(25)b E 4c0il EAI9 b^ aoi «PI S»^aatOI ilCH3^ El XI B8ffD. 

oi m. <^s^^ s«!oi s^ejch ai^i ragoii ajcusg g«tswi ^ sid. cciaun. 

S*8^l 2IQI38 MS8KM £JM BOIS ^§1 EfOlgj Stt ^ 2i 
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oi&oiiah^ soi s a a oil sjsi- ^ois ^ mi\ &x\ * sss &m Emi 

gJ S3IS £x\™9.^ 4>mo[H, e* ±16 §£2| SxfM 5]§5fb 5Ef SOI o\gm ^ 2Ate 

2xi^ 3^1 hisoh ^W4> sd\i\ ^saia. se». s*8Mi liaise Afga^oi £f 

01 °J ^§1 4,^0^ aj M EfOIS 2^1 ^ SIP. 

se, s ^soii 21 e &m Efoi°j §y e?i s» §y z.^sd ^m^ e^i 

^§6hOI §^dH2| S^IOI E'SS^XI &g S-CU^ ¥£ LAN Oil ^UofCL 



St 3 21 MM 

df2f SOI B V90II 2| £J8 EfOlgj S! ^E^ g?| S» §J 5\m% v ^ 5ic 2 

X[D\ BD\ CH^OII ^E^ B0\3\ l\^olH, ^E^ S^!OI S^S dli A^ga^Qi BfOI°J 

e^lM m^o\3\ EH g Oil £JS EfOI£i ^S ^ 9iQ . ESh S i§8 ^3aP ^8 ^El^ 

g^lM ffSSKH g^dHSJ ^E^ g^iOl dtB EU\^ LAN Oil ™&6\Cl. 



(57) g?2i &9i 
S?» 1 

siin^n^sttDSSKOFDM) ^iss^a ^e^ s^isi- Efois e^is ^^a^i su ^ 

8 EFOIS §3| §f XI Oil &01AH , 

3CH£ Ail 3H 01&2J gag} %D\ Afg6K>1 §31 ^11 5§6fb QIOIEHS 4*<L>5K)1 ± 

§21 Xl£lf o[g XI£A|5N 4^GI0|E12F XPI fefSS 4*g8Hl. gf?£*g 4*SSK)1 SfJ»S XPI £}3 

§f?sf& xdi ^a^Ef ^§2j <&y\&m dim din>¥: 

§^§f£! XPI ^32*01 ±§2j gJ3||2J Ol^o] ?2JS 85S(flat) =??}°S.M Si6lb El 3 g g 



*oi Ma ^^uioiiA-1 ^e^ mvim ^mo\ sse&s ^sit ^e^ g^j 

^e^ g^ioi <ym2f D\m±±m.m Mmmo\ m.xi&&m ^sam. s^^g 4=tsa^ gf?2iEi 

^Ol HlxF^^^OI 5JQI^F £1^ XISS S^6^3 ElOlgJ ^§1 ^tS^^gMi ^J8 EfOI^ 1 §3lg 

^Sa^ ^jMBOIS §^I¥;S S^afe ^S2g S^ ^B^E^^^Deaf(OFOM) ai^2I ^Ef 

^ ^ Efoi^j s». 

s?» 2 

hi moil aoi/d, 

m?\w ^tsaf^i 9\m §^isei §sai2 eioi°i e^iM 4^iya^i Bhoi 

°J §^1 22^ §^AI3l^ 22 <^^^;S CH 2^5^ Ztm ^§2S 6^ 

^in^n^^^aesKOFDM) <^^2i ^e^ §y Efoi°j mo\ sxi. 

S^g 3 

nner hi2»oii ^chah, ^oi e^i <m^, 

ofdm 1/2 soi Qism^m ^s^^ affe sim^m^g»aesKOFDM) <^s2i ^ boi 
a^s 4 

Xlh^OII SiOiAH, ^Ol EI3 S#¥^. 

x^i^^^Ef asi&a uib =?o\o\ n atoi ^§2i oiaej =?^m ?^°^ah s^af^ 

51 6^ 5!H^Eh4^g»agSK0FDM) <^S2| ?nf^ ^ ^JM E^OI^ S^l Sxl. 

5 

HI1&01I ^CHAH, ^,01 E|3 Si¥b, 

IPI^^^OI S^lg^ 01^01 £1^ XI S Oil AH ±§2| SOI Oil 6Hgo^ ^ei^^AH 

a^ 51 ^§2^ afe ^m^E^^m h Qe^(0F0M) <m^2| ^e^ sj ^'i Efoi°j e^i gxi. 
6 

aneroii s^oiah, 401 ma 

X^l^a^OI gJ3!& 01^01 £lfe XI S 01 ° Oil ±§ ^H^2| ^§0|| CH^ fig i,^4*B: ^ 

6f^i bi a^iatsi n ^ dis ^a^oi 3 aoi 01 ^efs ^zi^^ah staic 
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oia m?\ 
a?a 7 

^ZILHOIIAH §3! 2 sj OI& 49S2§M1 SS!&S ?6f2 £>0| ^Ef^ Si 1 

&s ^Ef^g^S^; 9i 

&}| s^e sweats aashoi g^aiats ^a^ aas^EMS sam^ ps2^ 
sjii^m^samgsKOFDM) timzn ^e^ a Efoia s?i §xi. 

a?a 8 

m eioi&j s?i aaoii aioi/H. 

(a) ^oi£ aii ;h oi^si gsjet mo\ <^ss ajssioi mo\ gas =?g6\t= eai: 

(b) &oi e^i 5^6fb pi oi eh a xi^i* Be xoai^ ^c-iioie^ x^i g»s 

S^SfM 4* S St 01 XPI &3&0I gJ3l& OI^OI £1^ M^(flat) 

Si6[fe B3I; 

(c) ^^LHOilAH ^EF4- ^§5F01 ^E^ S3I&S ?8>te B*l: 

(d) #21 ^Hh4* S3!2JS AFg6|-04 4*£!£!S0|| Q\otO\ g^i! S&S ^«8*fe B31: % 

( e ) ^E^ S^OI fi#S ?l^£llLS EfO|°J §313 ^H3fe B3I:B S»8>fe 

51 sit ^iin^E^^^aesKOFDM) ^ eiois s^i as. 
a?a 9 

HI8S0il SlOJ/d. (d) B3I 01 a Oil, 

^e^ m?\m 4*«spi ^e^ §3I£es esa^ e^oi^ §dis 4>88pi ?f§! ^jm eioi 

S §31 2E^ g^A|3|^ B3IM CH 5aS^ 51 ^S^M 8fe 5| jn^IU^S»QgSK0FDM) 
^E^ » £JM EFOIgJ S^l SH. 

a^a 10 

JJI88 SEI= SigaOII &CHAH, 6PI S?l ^life. 

OFDM £JMil0l°j 1/2 Oia^ei 51 ^S2£ 6fb S] H^m^«»Qga(OFDM) ^Ef^ * Ef 

oi a S3i sb. 
-a^a 11 

IWmm ^CHAH, (b) EKWte. 

xpi^&m sjji&ai » £^ bis ^moi n atoi oi^ej =?^m ^zi^^ah ssaf^ 

e^ioi 3§ ^gog § fe ^]iQ^Ef^^i h agsK0F0M) ^^2i ^e^ ^ ^jm Efoigj s^i as. 

a?a 12 

fll8aOII ^CHAH, (b) B3llt. 

X^I^^^OI Sfllgi: OI^OI XI S CHI AH ±%2\ ^ 01 CHI SHS6K= ^Z^M M!i! ^^^^Ai Si 

a^ B^ioj 51 ^S^^ a^ 5!H^m^^»QgSK0FDM) ^E^ * EFOIgj S^l 

a?a 13 

HI8S0II ^CHAH, (b) E^lfe, 

xpi^aatoi aaia oi^oi jisoi^oii ^§ ^h^°i ^soii cue as ^a^ e^i: » 

^ui auf ^ die =?5\o\ n s^oi oi^ei ^zie ^z.^^ah stofb e.^i 

oi 51 6fe 5|H^m^gSagSf(0F0M) ^E^ ^ EFOI^i &g. 

a^a 14 

AI8aO|| £!OUH, (c) B^l^, 

^Ol ^eiLHOIIAH ^E^ g^! 2 a 0I« ^S6fe 91 

^6H& ^e^ g^! s^a^ot ^e^ g^i^e ^afb e?ii:M saa^ 5§ 5fb 

sjjn^m^saogacoFDM) <^shj ^e^ ^ eioi e^i 
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(57) Abstract: 



PURPOSE: An apparatus and a 
method for synchronizing the 
frequency and symbol timing of 
an OFDM signal are provided 
which enables accurate 
frequency synchronization and 
obtains symbol timing 
synchronization using a signal 
whose frequency offset is 
compensated to reduce symbol 
timing error. 

CONSTITUTION: A frequency 
and symbol timing synchronizing 
apparatus includes an 
autocorrelation unit(21) for 
receiving data containing a 
synchronous symbol configured 
of at least three identical 
synchronous signals and 
delaying it by a predetermined 
amount to perform 
autocorrelation and for carrying 
out normalization to generate a 
normalized autocorrelation 
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v 

value, a comparator(222) for comparing the normalized autocorrelation value with a 
predetermined critical value, and a peak flat detector(224) for detecting a section for 
which the normalized autocorrelation value is higher than the critical value as a flat 
section. The apparatus also has a frequency offset estimation unit(226) for 
estimating a frequency offset within the flat section to obtain a frequency offset 
value, a frequency offset compensation unit(23) for compensating for a frequency 
offset of a reception signal using the frequency offset value, a cross correlation unit 
for carrying out cross correlation using the signal whose frequency offset is 
compensated and a reference signal and executing normalization to generate a 
normalized cross correlation value, and a symbol timing synchronizing unit(25) for 
detecting a point of time at which the cross correlation value becomes the maximum 
and performing symbol timing estimation to carry out symbol timing synchronization. 
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